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1. 

CONTACT BLOCKAND ELECTRICAL 
CONNECTINGAPPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the priority benefit of PCT/JP2004/ 
009864, filed Jul. 5, 2004, which is incorporated herein by 
reference. 

TECHNICAL FIELD 

The present invention relates to a contact block and an 
electrical connecting apparatus for use in an electrical test of 
a semiconductor device such as an integrated circuit, and 
more particularly, to a contact block and an electrical con 
necting apparatus capable of a Kelvin connection. 

BACKGROUND ART 

An inspection or a test of a packaged or molded semicon 
ductor device, and more particularly, of an integrated circuit 
(IC), is generally conducted by using an electrical connecting 
apparatus Such as an inspection Socket, that is, a test socket 
which can mount a semiconductor device removably as an 
auxiliary means for inspection. 
As a type of such an electrical connecting apparatus, can be 

given one that tests a semiconductor device by a Kelvin 
connection which improves the accuracy in measurement by 
canceling circuit resistance within the electrical connecting 
apparatus or an apparatus for electrical test as well as contact 
resistance and the like between a contact, a conductive por 
tion and a lead electrode (Japanese Patent Applin. Public Dis 
closure No. 3-176676. Official Gazette), and one that uses a 
plurality of contacts curved substantially like a shape of J 
(Japanese Patent Applin. Public Disclosure No. 2003-123874 
Official Gazette). 

In the former apparatus, each contact uses a pair of contact 
pieces (Socket leads) having a first and a second contact 
portions (lead portions), and each second contact portion, 
when inserted into a corresponding hole of a base plate Such 
as a wiring base plate, is brought into contact with a corre 
sponding conductive portion of the base plate. 

In the former apparatus, however, both contact pieces of 
each contact are independent from each other, making it 
difficult to correctly position one contact piece relative to the 
other contact piece and an adjacent contact piece when 
exchanging the contact pieces. Therefore, it is troublesome to 
exchange the contact pieces. 

In the latter apparatus, each contact has a sandwich-type 
three-layer structure with a substantially J-shaped thin elec 
trical insulator interposed between a pair of plate-like contact 
pieces. The contacts are arranged in parallel at intervals in one 
direction in a cover, with their needle points inserted into a slit 
formed in the cover, and with the cover assembled into the 
base plate, the curved portion of a stick-like elastic body such 
as rubber disposed in the cover is pressed against the corre 
sponding conductive portion of the base plate. 

In the latter apparatus, however, the cover must be sepa 
rated from the base plate when exchanging the contacts. Such 
separation releases pressing of all the contacts by the elastic 
body against the conductive portion of the base plate, so that 
many contacts cannot be prevented from falling off the cover. 
Consequently, when reassembling the cover into the base 
plate, the contacts which have fallen offshould be rearranged 
in the cover in parallel at intervals in one direction. Therefore, 
it is troublesome to exchange the contacts. 
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2 
SUMMARY OF THE DISCLOSURE OF THE 

INVENTION 

An object of the present invention lies in facilitating to 
exchange contacts. 
A contact block according to the present invention com 

prises contacts including a pair of contact pieces spaced apart, 
and an electrically insulated combining block for combining 
the contact pieces. Each contact piece has: a horizontal 
U-shaped or horizontal V-shaped intermediate region having 
folded end portions which are folded back and a pair of arm 
portions extending in the vertical direction at an interval from 
the folded end portions; a first tip region extending downward 
from the tip portion of one of the arm portions; and a second 
tip region extending upward from the tip portion of the other 
arm portion. The folded end portions of both contact pieces 
are buried in the combining block with the remaining parts of 
both contact pieces projected from the combining block. 

In the foregoing contact block, the tips of at least the first tip 
regions of both contact pieces may be approached to the 
conductive portion of a device under test So as to be capable 
of contacting in common. 

In the foregoing contact block, a non-buried portion of the 
intermediate region may be extended from the combining 
block like a cantilever. 

In the foregoing contact block, the intermediate region of 
one contact piece may be positioned outside the intermediate 
region of the other contact piece. In this case, the first and 
second tip regions of the one contact piece may be spaced 
apart from the first and second tip regions of the other contact 
piece in the longitudinal direction of the first and second arm 
portions. 
The contact block according to the present invention fur 

ther includes a plurality of the contacts, which may be com 
bined in a state of being spaced apart in one direction. 
The electrical connecting apparatus according to the 

present invention comprises: at least one contact block Such 
as mentioned above; a first and a second plate-like members 
overlapping each other to form a space to accommodate the 
contact blocks; and an attachment for attaching the contact 
blocks to the first or the second plate-like member. The first 
plate-like member is provided with a plurality of first long 
holes which receive both first tip regions of the contacts are 
disposed at intervals in a direction intersecting the longitudi 
nal direction of the arm portion and extend in the longitudinal 
direction of the arm portions. The second plate-like member 
is provided with an opening for receiving a device under test, 
and a plurality of second long holes which receive the second 
tip regions of the contacts are disposed at intervals in a direc 
tion intersecting the longitudinal direction of the arm portions 
and extend in the longitudinal direction of the arm portion. 
The attachment may be extended through the combining 

block of the plurality of contact blocks. 
The foregoing electrical connecting apparatus can further 

comprise a wiring base plate having a conductive portion with 
which the first and second tip regions of the contact are 
brought into contact and with which the first and second 
plate-like members are combined. 
Effect of the Invention 
When a pair of the contact pieces having: a horizontal 

U-shaped or a horizontal V-shaped intermediate region 
including a folded end portion; a pair of arm portions spaced 
apart in the vertical direction from the folded end portion; a 
first tip region extending upward from the tipportion of one of 
the arm portions; and a second tip region extending down 
ward from the tip portion of the other of the arm portions are 
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used, and when the contact block in which at least the folded 
end portions of both contact pieces are buried and the remain 
ing part of which are projected from the combining block is 
used, adjoining contacts are positioned by the combining 
block in a state of being assembled into the electrical con 
necting apparatus. Consequently, for exchanging contacts, it 
Suffices to exchange contact blocks, thereby facilitating the 
work to exchange the contacts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of one embodiment of the electrical 
connecting apparatus according to the present invention, 
shown with the wiring base plate removed. 

FIG. 2 is a bottom view of the electrical connecting appa 
ratus in FIG. 1, shown with the wiring base plate removed. 

FIG. 3 is an enlarged section obtained along the line 3-3 in 
FIG 1. 

FIG. 4 is a partly enlarged section obtained along the line 
4-4 in FIG. 1. 

FIG. 5 is a perspective view showing one embodiment of 
the contact block according to the present invention. 

FIG. 6 is an enlarged plan view of the neighborhood of the 
long holes in the first plate-like member. 

FIG. 7 is an enlarged bottom view of the neighborhood of 
the long holes in the second plate-like member. 

FIG. 8 is a view showing a state of electrical connection of 
each contact. 

FIG. 9 is a perspective view showing another embodiment 
of the contact block and the combining block. 

FIG. 10 is a vertical cross section showing a part of the 
electrical connecting apparatus using the contact block and 
the combining block shown in FIG.8. 

EXPLANATION OF REFERENCE NUMERALS 

electrical connecting apparatus 
device under test 
electrode 
wiring base plate 
22, 24 first and second plate-like members 
26, 80 contact blocks 
wiring 
contact piece 
combining block 
intermediate region 
36, 38 first and second tip regions 
folded end portion 
42, 44 arm portions 
50, 52 first and second spaces 
54, 58 first and second long holes 
opening 
60, 62 first and second recesses 
68, 70 bolt 
slope 
hole 
pin 
pad member 
Set ScreW 

THE BEST MODE FOR WORKING THE 
INVENTION 

Referring to FIGS. 1-7, the electrical connecting apparatus 
10 is used for an electrical test of a semiconductor device as a 
device under test 12. The device under test 12 includes a 
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4 
plate-like body 14 packaged or molded in a rectangular plane 
shape, and a plurality of electrodes 16 formed on the under 
side of the body 14. 
The electrodes 16 are divided into four electrode groups 

individually corresponding to the four sides of the rectangle, 
in which the electrodes are arranged at intervals in the direc 
tion of the corresponding side. Each electrode 16 is posi 
tioned at a point inside the corresponding side and is shaped 
like a plate extending in a direction orthogonal to the corre 
sponding side. 
The connecting apparatus 10 comprises: a wiring base 

plate 20 which acts as a base plate; a first plate-like member 
22 overlapping the wiring plate 20; a second plate-like mem 
ber 24 overlapping the first plate-like member 22; and a 
plurality of contact blocks 26 arranged on the first and second 
plate-like members 22 and 24. 
The base plate 20 has a plurality of wirings 28. Those 

wirings 28 are divided into four wiring groups made to cor 
respond in one-to-one relationship to the electrode groups of 
the device under test 12 (i.e., the four sides of the rectangle). 
The wirings 28 of each wiring group extend from the center of 
the wiring base plate 20 toward the corresponding side at 
intervals in a direction perpendicular to the corresponding 
side. 

In the illustrated example, each electrode 16 acts as the first 
conductive portion, and each wiring 28 acts as the second 
conductive portion. 

In the illustrated example, the four contact blocks 26 made 
to correspond in one-to-one relationship to combinations of 
the electrode groups and the wiring groups of the device 
under test 12 are arranged at equal angular intervals around 
the center of the first and second plate-like members 22 and 
24. 

Each contact block 26 includes a plurality of pairs of con 
tact pieces 30 and an electrically insulated combining block 
32 for combining both contact pieces 30. Both contact pieces 
30 as paired have similar shapes and act in cooperation as one 
COntact. 

Each contact block 26 has a rectangular wave-like pulse 
form which has a horizontal U-shaped (or a horizontal 
V-shaped) intermediate region 34 having a pair of tip por 
tions, a first tip region 36 extending downward from one tip 
portion of the intermediate region 34, and a second tip region 
38 extending upward from the other tip portion of the inter 
mediate region 34. 

In the intermediate region 34, a folded region is made the 
folded end portion 40, and a pair of regions extending in 
parallel at a vertical interval from the folded end portion 40 
are made the arm portions 42 and 44. 
The first tip region 36 extends downward from the tip 

portion of one arm portion 42, while the second tip region 38 
extends upward from the tip portion of the other arm portion 
44. 
The folded end portion 40 of the contact piece 30 and the 

base end portions of the arm portions 42 and 44 are buried in 
the combining block 32. The remaining part of the contact 
piece 30 is projected from the combining block 32 and acts as 
cantilever-like upper needle region and lower needle region. 

Both contact pieces 30 of each contact are in the same 
positions in the direction orthogonal to the longitudinal direc 
tion of the arm portions 42 and 44, and are maintained by the 
combining block 32 such that the intermediate region 34 of 
one contact piece 30 comes outside the intermediate region 34 
of the other contact piece 30, and are spaced apart in the 
longitudinal direction of the arm portions 42, 44 as a whole. 
The tips of both tip regions 38 of each contact are 

approached to be able to contact in common with the elec 
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trode 16 of the device under test 12. The tip portions of both 
second tip regions 38 of each contact is formed like a wedge 
whose thickness dimension becomes Smaller toward the tip 
side, so as to extend in the direction orthogonal to the longi 
tudinal direction of the arm portion 44 within a horizontal 
plane. 
On the other hand, the tips of both first tip regions 36 of 

each contact are enabled to contact in common with the 
wirings 28 of the wiring base plate 20 and formed as an 
arc-shaped face convex downward. 
The contact pieces 30 of each contact block 26 are com 

bined by a combining block 32 such that the height positions 
of their first tip regions 36 as well as the height positions of 
their second tip regions 38 become the same, and that the tip 
positions of the first tip regions 36 in the longitudinal direc 
tion of the arm portions 42, 44 as well as the tip positions of 
the second tip regions 38 become the same. 

The combining block 32 is shaped like a cube by forming 
with synthetic resin, so as to include the folded end portion 40 
and the base end portions of the arm portions 42 and 44 of the 
contact piece 30. The combining block 32 has a screw hole 46 
penetrating in the vertical direction. 
The first and second plate-like members 22 and 24 are 

made of an electrically insulating material Such as synthetic 
resin to be shaped like Square plane of the same size. 
The first plate-like member 22 has a first space 50 opening 

upward, while the second plate-like member 24 has a second 
space 52 opening downward. The first and second spaces 50 
and 52 act as spaces for accommodating the contact blocks 
26. 

The first plate-like member 22 is also provided with a 
plurality of first long holes 54 receiving both first tip regions 
36 of the contact piece at each contact block 26. Each long 
hole 54 is communicated to the first space 50 and a lower 
space of the first plate-like member 22. 
The first long holes 54 are disposed at intervals in the 

direction orthogonal to the longitudinal direction of the arm 
portions 42, 44 and extend in the longitudinal direction of the 
arm portions 42, 44 at each group of the corresponding con 
tact blocks 26. 

The second plate-like members 24 has an opening 56 open 
ing upward so as to receive the device under test 12, and a 
plurality of second long holes 58 which receive both second 
tip regions 38 of the contact at each contact block 26. Each 
second long hole 58 is communicated to the second space 52 
and the opening 56. 
The second long holes 56 are disposed at intervals in the 

direction orthogonal to the longitudinal direction of the arm 
portions 42, 44 and extend in the longitudinal direction of the 
arm portions 42, 44 at each group of the corresponding con 
tact blocks 26. The upper half part of the opening 56 is made 
an inclined plane so as to guide the device under test 12 
correctly to the contact. 
The first plate-like member 22 is further provided with a 

plurality of first recesses 60 into which the combining block 
32 of the corresponding contact block 26 made to individually 
correspond to the contact block 26 is fitted. Each first recess 
60 opens in the space 50 and receives the lower portion of the 
combining block 32 of the corresponding contact block 26. 
The second plate-like member 24 is further provided with 

a plurality of second recesses 62 into which the combining 
block 32 of the corresponding contact block 26 made to 
individually correspond to the contact block 26 is fitted. Each 
second recess 62 opens in the space 52 to be opposed by the 
first recess 60 and receives the upperportion of the combining 
block 32 of the corresponding contact block 26. 
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6 
In the first and second plate-like members 22 and 24, inside 

portions 64 and 66 where the first and second long holes 54 
and 58 are located are integrated with portions outside the first 
and second long holes 54 and 58 by the portion between the 
adjoining first long holes 54 and the portion between the 
adjoining second long holes 58. 
The connecting apparatus 10 can be assembled in the fol 

lowing manner. 
In the first place, the combining block 32 of each contact 

block 26 is fitted into the recess 60 of the second plate-like 
member 24, and each contact block 26 is attached to the 
second plate-like member 24 by a bolt 68 which penetrates 
the second plate-like member 24 and screwed into the screw 
hole 46 of the combining block 32. 

Then, the first and second plate-like members 22 and 24, 
overlapping each other, are combined with each other by a 
bolt 70 which penetrates the second plate-like member 24 and 
is screwed into the first plate-like member 22. 

Next, the first and second plate-like members 22 and 24 are 
mounted on the wiring base plate 20 such that the first plate 
like member 22 comes below, and the first and second plate 
like members 22 and 24 are attached to the wiring base plate 
20 by means of a suitable attachment such as a bolt. 

In place of using the above-mentioned bolt 70 and attach 
ment, the first and second plate-like members 22 and 24 may 
be attached to each other and to the wiring base plate 20 with 
a bolt penetrating the first and second plate-like members 22 
and 24 and screwed into the wiring base plate 20. 

In the electrical connecting apparatus 10 assembled as 
mentioned above, both first tip regions 36 of each contact 
have their tips brought into contact with the wiring 28 in 
common. The second tip region 38 of each contact is pro 
jected slightly upward from the second long hole 58. 

In the electrical connecting apparatus 10, since the lower 
tip region of each contactis Supported on the combining block 
32 like a cantilever, if the first and second plate-like members 
22 and 24 are attached to the wiring base plate 20 with both 
first tip regions 36 of each contact projected slightly down 
ward from the first long hole 54, the lower tip region of each 
contact is elastically deformed, and the first tip region 36 of 
each contact is Surely pressed against the wiring 28. For this 
reason, even if there is a little difference in height position of 
the first tip regions 36, each first tip region 36 can be surely 
connected to the wiring 28. 
The device under test 12 is disposed in the opening 56, as 

shown in FIGS. 3 and 8, with the electrode 16 pressed against 
the second tip region38, and electrified in that state to conduct 
an electrical test of the device under test 12. 

Since both first tip regions 36 and both second tip regions 
38 are connected to the wiring 28 and electrode 16 in com 
mon, such an electrical test is conducted in a state of Kelvin 
connection. 

In the electrical connecting apparatus 10, since the upper 
tip region of each contactis Supported on the combining block 
32 like a cantilever, the upper tip regions of each contact are 
elastically deformed by pressing the electrode 16 against the 
second tip regions 38, so that the second tip regions 38 of each 
contact are Surely pressed against the electrode 16. Conse 
quently, even if there is a little difference in height position of 
the second tip regions 38, each second tip region 38 is surely 
connected to the electrode 16. 

In a contact block using contact pieces having a shape and 
a structure Such as mentioned above, adjoining contacts are 
positioned by the combining block 32. Consequently, for 
exchanging the contacts, it suffices to exchange the contact 
blocks 26, thereby facilitating the work to exchange the con 
tactS. 
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In the electrical connecting apparatus 10, in case there are 
many electrodes 16 arranged on each side of the rectangle, a 
plurality of contact blocks 26 may be arranged in the direction 
of the arrangement of the contacts. 

Also, in place of arranging a plurality of contacts in each 
contact block 26, a plurality of contact blocks 80 with one 
contact piece may be arranged in the direction of the arrange 
ment of the contacts. 

In the embodiment shown in FIGS. 9 and 10, the combin 
ing blocks 32 of each contact block 80 are made plate-like and 
the rear end portions are chamfered inclined planes 82, and 
have holes 84 penetrating the combining blocks 32 in the 
thickness direction. 

For assembling into the first and second plate-like mem 
bers 22 and 24, a round bar-like pin 86, a pole-like pad 
member 88 having a right-triangle-shaped section, and at 
least one set screw 90 are used. The pin 86, the pad member 
88 and the set screw 90 may be made of metal. 
The contact blocks 80, combined with each other as men 

tioned below, are attached to the first and second plate-like 
members 22 and 24. 

In the first place, a plurality of contact blocks 80 are over 
lapped in the thickness direction of the combining blocks 32 
such that the holes 84 align, and the combining pin 86 is 
passed through the holes 84. Thereby, the contact blocks 80 
are combined with each other to form a contact block assem 
bly. 

Next, in a state of the contact block assembly, the contact 
blocks 80 are arranged in the first and second plate-like mem 
bers 22 and 24 such that the lower portions and upper portions 
of the combining blocks 32 are respectively received in the 
first and second recesses 60 and 62. The pad member 88 is 
disposed in the second recess 62 with its inclined plane 
brought into contact with the inclined plane 82. 

Then, the first and second plate-like members 22 and 24 are 
slackly combined to an extent that the contact blockassembly 
can displace relative to the first and second plate-like mem 
bers 22 and 24. 

Then, the set screw 90 is screwed into the second plate-like 
member 24 until the contact block assembly becomes inca 
pable of displacing relative to the first and second plate-like 
members 22 and 24. Thereby, the contact block 80 is posi 
tioned relative to the first and second plate-like members 22 
and 24. 

Thereafter, the first and second plate-like members 22 and 
24 are firmly combined. 

INDUSTRIAL APPLICABILITY 

It is possible to use the electrical connecting apparatus 10 
in an upside-down state or in an inclined State such that the 
longitudinal direction of the first and second tip regions 36 
and 38 are slanted. 
The present invention is not limited to the above embodi 

ments but can be variously modified without departing from 
its purport. 
What is claimed: 
1. An electrical connecting apparatus comprising: a plural 

ity of contact blocks; a first and a second plate-like members 
overlapping each other to form a space for accommodating 
said contact block; and an attachment for attaching said con 
tact block to said first or second plate-like member; 

said contact including a pair of contact pieces spaced from 
each other, and an electrically insulating combining 
block for combining said contact pieces, 

wherein each contact piece is provided with: a horizontal 
U-shaped or a horizontal V-shaped intermediate region 
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8 
having a folded end portion which is folded back and a 
pair of arm portions extending at a vertical interval from 
said folded end portion; a first tip region extending 
downward from the tip portion of one of said arm por 
tions; and a second tip region extending upward from the 
tip portion of the other arm portion; 

wherein said folded end portions of both contact pieces are 
buried in said combining block, and the remaining parts 
of both contact pieces are proiected from said combining 
block, 

wherein said first plate-like member is provided with a 
plurality of first long holes which receive both first tip 
regions of said contact are disposed at intervals in a 
direction intersecting the longitudinal direction of said 
arm portion and extend in the longitudinal direction of 
said arm portion; and 

wherein said second plate-like member is provided with an 
opening for receiving a device under test; and a plurality 
of second long holes in which said second tip region of 
said contact is received and which are disposed at inter 
vals in a direction intersecting the longitudinal direction 
of said arm portion and extend in the longitudinal direc 
tion of said arm portion. 

2. A contact block claimed in claim 1, wherein the tips of at 
least said second tip regions of both contact pieces are close to 
the conductive portion of a device under test in common so as 
to be able to contact. 

3. A contact block claimed in either claim 1, wherein a 
non-buried part of said intermediate region extends from said 
combining block like a cantilever. 

4. A contact block claimed in claim 1, wherein said inter 
mediate region of one of the contact pieces is positioned 
outside said intermediate region of the other contact piece; 
and 

wherein said first and second tip regions of one of the 
contact pieces are spaced apart from said first and sec 
ond tip regions of the other contact piece in the longitu 
dinal direction of said first and second arm portions. 

5. An electrical connecting apparatus claimed in claim 1, 
wherein said attachment extends through said combining 
block of said contact blocks. 

6. An electrical connecting apparatus claimed in any one of 
claims 1 through 5, further comprising a wiring base plate 
having a conductive portion with which said first tip region of 
said contact is brought into contact and in which said first and 
second plate-like members are combined. 

7. An electrical connecting apparatus comprising a contact 
block comprising a plurality of contacts including a pair of 
contact pieces spaced from each other, and an electrically 
insulating combining block for combining said contact 
pieces, wherein said combining block combines said contacts 
Such that said contacts are spaced apart in one direction, 
wherein each contact piece is provided with: a horizontal 
U-shaped or a horizontal V-shaped intermediate region hav 
ing a folded endportion which is folded back and a pair of arm 
portions extending at a vertical interval from said folded end 
portion; a first tip region extending downward from the tip 
portion of one of said arm portions; and a second tip region 
extending upward from the tip portion of the other arm por 
tion, and wherein said folded end portions of both contact 
pieces are buried in said combining block, and the remaining 
parts of both contact pieces are proiected from said combin 
ing block; 

first and a second plate-like members overlapping each 
other and forming a space for accommodating the con 
tact block; 
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an attachment for attaching said contact block to said first 
or second plate-like member, wherein said first plate 
like member is provided with a plurality of long holes 
receiving both first tip regions of said contact, said long 
holes being disposed at intervals in a direction intersect 
ing the longitudinal direction of said arm portion and 
extending in the longitudinal direction of said arm por 
tion, and wherein said second plate-like member is pro 

10 
vided with an opening for receiving a device under test, 
and a plurality of second long holes in which said second 
tip regions of said contacts are received, said second 
long holes being disposed at intervals in a direction 
interesting the longitudinal direction of said arm portion 
and extending in the longitudinal direction of said arm 
portion. 


